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© Hair treatment composition. 

© A hair treatment composition which contains a conditioning agent contains a 2-hydroxyalkanoic acid whichjs 
found to enhance elasticity and another acid as buffering agent This enhances take up by the hair by preventing 
the hair from buffering the 2-hydroxyalkanoic acid to a higher pH at which salt thereof is formed. 
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HAIR TREATMENT COMPOSITION 

FIELD O F INVENTION 

The invention relates to hair conditioning compositions containing 2-hydroxyalkanoic acids. 

BACKGROUND OF THE INVENTION 

Certain 2-hydroxyalkanoic acids are known for their skin benefits when included in compositions for 
top.cal appl.cat.on to the skin. Such benefits include both increased extensibility and improved appearance 

Ha.r wh.ch has reduced elasticity, as a result of ageing or of chemical or mechanical treatment regimes 
is more likely to fracture when subjected to mechanical stress. By increasing hair elasticity, the hair 
becomes not only more resistant to such stress, but also more appealing cosmetically. The hair feels softer 
and is less flyaway. 

Hydroxycarboxylic acids have previously been included in skin creams where they have been shown to 
?^e S ^J I* 16 treatment of various skin disorders. -Examples of such skin creams can be found 
m US 3 920 835. US 3 984 566 or US 4 363 815. all in the names of Van Scott and Yu 
a J^fJffT c ° ntain i n9 a combination of 2-hydroxy octanoic acid and alkyl lactate are disclosed in US 
4 507 319 (Unilever), and are said to be particularly effective against acne. 

EP 7785 (Unilever) relates to skin compositions containing hydroxylated C 6 to do carboxylic acids 
wh.ch can be formulated with a number of vehicles including cationic emulsifiers. These compositions 
contain no co-acid buffer to maintain an acid pH. ^ 

The use of 2-hydroxy octanoic acid in the treatment of dandruff and of excessively dry scalp with 
defecfive hair growth is disclosed in EP 232 982 (Unilever), in which the acid is applied to the hair in a 
compos.t.on which also comprises nonionic surfactant. Nonionic surfactant is preferred in those applications 
to minimise exacerbation of the skin conditions. w«-«uion 5 , 

DE 2 110 993 (Henkel) relates to liquid cleaning compositions which comprise alkali metal salts of 
hydroxycarboxylic acids. These compositions contain no co-acid buffer to maintain an acid pH 

It has now been found surprisingly that when certain 2-hydroxyalkanoic acids are incorporated into hair 
condrt.on.ng composrtions. they increase the elasticity of the hair, thus producing a cosmetic benefit 

The effect can be seen on application of 2-hydroxyalkanoic acids having chain lengths of C< to C ao . 

BRIEF SUMMARY OF THE INVENTION 

The invention provides a hair conditioning composition comprising 

(a) from 0.1 to 20 % by weight of a 2-hydroxyalkanoic acid chosen from 2-hydroxyhexanoic acid. 2- 
nydroxyoctanoic acid, 2-hydroxydecanoic acid or mixtures thereof; 

(b) from 0.01 to 10% by weight of a conditioning agent; and 

(c) from 0.1 to 10% by weight of a co-acid buffering agent. 

DETAILED DESCRIPTION OF INVENTION 
The 2-hydroxyalkanoic acid 

, . ^JT conditionin 9 composition of the invention contains from 0.1 to 20% by weight, preferably from 
°, I : ? W !' 9ht °f 3 2 - h y drox y alkanoic ^id. chosen from 2-hydroxyhexanoic acid. 2-hydroxyoctanoic 
acid. 2-hydroxydecano.c acid or mixtures thereof. The most preferred acid is 2-hydroxyoctanoic acid 

f less than 0.1% by weight of 2-hydroxyalkanoic acid is included in the composition, little increase in 
elasticity of the hair is observed, and if more than 20% by weight is included, no added benefit is seen 
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The hair conditioning composition of the invention also comprises a conditioning agent. The condition- 
ing agent is preferably chosen from cationic surfactants, cationic polymers, quatemised silicones, volatile 

silicones, protein hydrolysates or quatemised protein hydrolysates. 
Examples of cationic surfactants include 
5 Cetyl trimethylammonium chloride 

Stearyl dimethylbenzyl ammonium chloride 

Cetylpyridinium chloride 

Quaternium -5 

Quaternium -31 
70 Quaternium -18 

and mixtures thereof 

Suitable cationic polymers include 

Guar Hydroxypropyltrimonium chloride 

Quaternium -19 
is Quaternium -23 

Quaternium -40 

Quaternium -57 

Poly(dimethyldiallyammonium chloride) 

Poly(dimethylbutenyl ammonium chloride)-a,«-bis(triethanolammonium chloride) 
20 Poly(dipropyldiallylammonium chloride) 

Poly(methyl-j8-propaniodiallylammonium chloride) 
Poly(diallylpiperidinium chloride) 
Polyvinyl pyridinium chloride) 
Quatemised poly (vinyl alcohol) 
25 Quatemised poly (dimethylaminoethylmethacrylate) and mixtures thereof. 

Examples of suitable volatile silicone materials include cyclomethicone available commercially as Dow 
Corninq DC 345 and Volatile Silicone 7158, available from Union Carbide. 

The quatemised silicones which may be used in the compositions of the invention are generally ammo 
functional polydimethylsiloxanes. Examples include amodimethicone available commercially as Dow Cor- 
30 ninq DC 929 and trimethylsilylamodimethicone, available as Dow Coming Q 8220. 

Suitable protein hydrolysates include lauryl dimonium hydroxy propylamine hydrolysed animal protein, 
available commercially under the trade name LAMEQUAT L, and hydrolysed keratin containing sulphur- 
bearing amino acids, available commercially under the trade name CROQUAT WKP. 

The conditioning composition of the invention comprises from 0.01 to 10% by weight, preferably from 
35 0.1 to 1 % by weight of the conditioning agent. 

Co-acid buffering agent 

The composition also comprises a co-acid buffering agent which acts to maintain a low pH. We have 
found that the hair can buffer a weak solution of 2-hydroxyalkanoic acid giving rise to the salt of the acid, 
which has a lower penetration than the acid itself. 

Suitable co-acid buffering agents include lactic acid, citric acid tartaric acid, acetic acid, formic acid, 
malonic acid, glycolic acid, thioglycollic acid, benzoic acid, adipic acid, malic acid and mesacomc.acid. The 
45 most preferred acid is lactic acid. 

The co-acid buffering agent is present in the composition in an amount of 0.1 to 10%, preferably a 
least 1%. more preferably from 2 to 5% by weight. The total of 2-hydroxyalkarioic acid plus buffermg agent 
will frequently be at least 3% by weight of the composition. 

The pH of hair conditioning composition of the invention is preferably in the range of from 2 to 4.5. 

so 
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Other ingredients 

The composition of the invention may also comprise a penetration enhancer which aids the penetration 
as of materials into the hair. Suitable examples of penetration enhancers include butane-1 ,3-d.ol and urea. 

The hair conditioning composition of the invention also comprises certain, ingredients known in the art 
and necessary to the particular formulation. Examples of other ingredients include surfactants, viscos.ty 
control agents, solubility control agents, foam boosters, ©pacifiers, perfumes, colouring agents, anttdandruff 
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agents, preservatives, proteins, polymers, buffering agents, thickening agents such as hydroxyethyl cel- 
lulose, sold commercially as Natrosol 250HR, hydroxypropyl guar, sold commercially as Jaguar HP60 and 
xanthan gum, sold commercially as Kelzan, and agents thought to have a beneficial effect on the condition 
of hair such as vitamins, amino acids and trace elements. 



PROCESS 



The hair conditioning composition of the invention is formulated by mixing together the required 
70 ingredients in the amounts specified. ^ 

PRODUCT FORMS AND PACKAGING 



The hair conditioning composition of the invention is commonly packaged in a bottle with lid or a 
dispenser with a pump. In general, the composition of the invention may be formulated in any manner that 
allows application to the hair so that the benefit conferred by the 2-hydroxyalkanoic acid on the hair is 
d.scernible. Possible packaging variants are those known to the person skilled in the field of hair treatment 
compositions. 

The composition may be applied as pre-treatments to be used before shampooing, or as post-shampoo 
rinse-off or leave-on products. • 



25 



ADVANTAGES OF THE INVENTION 



The ha.r condrtioning composition of the invention has been shown in tests involving Instron measure- 
ments of ha.r elasticity to increase the elasticity of hair significantly at the 95% confidence level Althouoh 
the applicant does not wish to be bound by theory, it is thought that there exists a correlation between the 
increase in elasticity of hair when treated with compositions of the invention and the degree of piasticisation 

30 of the hair protein chains. Pulsed NMR measurements confirm that piasticisation in hair treated with a 
composition containing a 2-hydroxyalkanoic acid is greater than in untreated hair. The effect is particularly 
marked in the case of hair that has been damaged chemically or mechanically. 

Hair with increased elasticity tends to break less easily under mechanical stress such as brushina or 
combing. Negroid hair that has been treated with the composition of the invention becomes softer, more 

as pliable, and more fracture-resistant than untreated hair. European and Thai hair show improved elasticity. 

COMPARATIVE EXAMPLES 

The following comparative examples illustrate the effect of 2-hydroxyalkanoic acid retention on hair 
properties. 
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Comparative Example 1 

Hair switches were immersed in a 1% by weight aqueous solution of 2-hydroxyoctanoic acid (pH 3 0) 
for 24 hours. The hair: liquor ratio was 1:200 by weight. Instron tests showed that the increase in elasticity 
resulting from treatment with the 2-hydroxyoctanoic acid was statistically significant at the 95% confidence 
level as compared to virgin, untreated hair. 

Comparative Example 2 

Switches of Thai hair were soaked for 24 hours in 0.0625M solutions of 2-hydroxy alkanoic acids having 
chain lengths of C 2 , C 6 , C 8 and C,». in a hair to liquor ratio of 1:200. The C u hydroxy acid is sparingly 
soluble in water so an ethanolic solution was used. Control results were obtained by soaking hair switches 
in water or ethanol (as control for Ci *) for 24 hours. 

It was found that all of the acids tested increase the elasticity of the hair with the 2-hydroxy octanoic 
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acid giving the optimum effect. 



10 



Comparative Example 3 

This comparative example illustrates the effect of a co-acid buffer on retention of 2-hydroxyalkanoic 
acid Hair switches were treated with a composition containing 1% radiolabeled 2-hydroxyoctanoic acid and 
2% lactic acid at a pH of 3.0. After several applications, the degree of retention of the 2-hydroxyoctanoic 
acid by the hair was measured and was found to be greater than for hair treated with a similar composition 
containing no lactic acid. This demonstrates that 2-hydroxyalkanoic acid retention by the hair is enhanced in 
the presence of a co-acid buffer. 
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Comparative Example 4 

Hair switches <0.5g, 10 cm long) were washed. Conditioner composition, containing varying levels of 2- 
hydroxy octanoic acid and lactic acid as set out below, was applied to each switch, left for one minute, and 
the switch was rinsed for 30 seconds. 

The 2-hydroxy octanoic acid was radiolabeled with "C so that the amount of 2-hydroxy octanoic acid 

retained on the hair could be assesed. t . * m 

The switch was blown dry. shampooed and the conditioner reapplied. The level of radioactivity retained 

on the hair was measured after 1. 5 and 10 treatments. 

The conditioner compositions all had a pH of 3 and contained - 

A. 1 % by weight 2-hydroxyoctanoic acid 

B. 1% by weight 2-hydroxyoctanoic acid and 
2% by weight lactic acid 

C. 2% by weight 2-hydroxyoctanoic and and 

4% by weight lactic acid . . . 4rk . 4 v 

The results were as follows. The measurements are given as g of 2-hydroxyoctanoic acid (x10 ) 

retained per g of hair. 
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g/ghair(x10- 4 ) 


No. 


A 


B . 


C 


applications 








1 


2.15 


3.03 




5 


3.12 


7.55 


16.5 


10 


4.08 


11.1 
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It can be seen that the level of 2-hydroxyoctanoic acid which is retained on the hair is significantly 
enhanced by the addition of lactic acid and by increasing the level of 2-hydroxyoctanoic acid in the 

C ° m The effect of successive treatments with a hair conditioner composltioner according to the invention is 
to build-up the level of 2-hydroxy alkanoic acid retained on the hair, giving increasing elasticty and hence 
increasing cosmetic benefit. . 

The following Examples illustrate conditioning compositions according to the invention. The ingredients 
are mixed together to form the composition, and the pH of each of the compositions is adjusted to 2.0 to 
4.5 using a base, for example triethanolamine. 
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Example 1 




% wt 


Cetyi trimethyl ammonium chloride 
Ceto/stearyl alcohol 
Hydroxyoctanoic acid 
Paraffin wax 
Lactic acid 

Glycerol monostearate 
Preservative, perfume, colour 
Water 


' 0.7 
2.0 
5.0 
1.0 
1.0 
0.7 

qs 
to 100 



Example 2 




%wt 


Cetyl trimethyl ammonium chloride 
Ceto/stearyl alcohol 
Hydroxyhexanoic acid 
Natrosol 250HR 
Acetic acid 

Preservative, perfume, colour 
Water 


0.7 
1.0 
5.5 
1.3 
1.6 

qs 
to 100 



Example 3 




%wt 


Dicetyl dimethyl ammonium chloride 
Jaguar HP60 (1) 
Hydroxydecanoic acid 
Malic acid 

Preservative, perfume, colour 
Water 


0.4 
1.0 
2.4 
0.8 
qs 
to 100 



(1) Jaguar HP60 is hydroxypropyl guar 



Example 4 




% wt 


Ethanol 

Hydroxyhexanoic acid 

Cetyl trimethyl ammonium chloride 

Malic acid 

Perfume, colour, preservative 
Water 


30 
5.0 
0.4 
1.5 
qs 
to 100 
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Example 5 




% wt 


Ethanol 


30 


Hydroxyoctanoic acid 


4.6. 


Cetyl trimethyl ammonium chloride 


0.6 


Acetic acid 


1.0 


Perfume, colour, preservative 


qs . 


Water 


to 100 
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75 Claims 

1 An aqueous hair conditioning composition comprising : 

(a) from 0.1 to 20 % by weight of a 2-hydroxyalkanoic acid chosen from 2-hydroxyhexanoic acid. 2- 
hydroxyoctanoic acid, 2-hydroxydecanoic acid or mixtures thereof; 

(b) from 0.01 to 10% by weight of a conditioning agent; and 

(c) from 0.1 to 10% by weight of a co-acid buffering agent. 
2. An aqueous hair conditioning composition as claimed in Claim 1 wherein the 2-hydroxyalkanoic acid 

, S 2-hydroxy^ composition as claimed in Claim 1 or Claim 2 wherein the 2- 

hydroxyalkanoic acid is present in an amount from 1 to 10% by weight. 

4 An aqueous hair conditioning composition as claimed in any of the preceding claims wherein the 
conditioning agent is chosen from cationic surfactants, cationic polymers, quaternised silicones, volatile 
silicones, quaternised polymers, protein hydrolysates or quaternised protein hydrolysates. 

5. An aqueous hair conditioning composition as claimed in any of the preced.ng claims wherein the 
so conditioning agent is present in an amount of from 0.1 to 1% by weight. 

6 An aqueous hi conditioning composition as claimed in any of the preceding claims, wherein the co- 

acid buffering agent is lactic acid. .. .. t ^ *i ^ 

7. An aqueous hair conditioning composition as claimed in any of the preceding claims, wherein the co- 
acid buffering agent is present in an amount from 2 to 5% by weight. 
35 8. An aqueous hair conditioning composition as claimed in any of the preceding claims wherein the total 
of 2-hydroxyalkanoic acid and co-acid buffering agent is at least 3% by weight. 

9. A method of enhancing the elasticity of hair which comprises applying a composition of any one of 
the preceding claims to the hair. 
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